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(54) LASER ABLATION METHOD AND DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laser 
ablation method and device that can surely 
collect micro-grains as well as removing coarse 
grains. 

SOLUTION: A first rotary plate 6 is rotatably 
driven which is arranged opposite to a substrate 
S for collecting grains and which is provided with 
a slit 6a for allowing grains to pass, while a 
pulsed laser beam is generated from a laser 
beam source 2 in synchronization with the 
rotation of the first rotary plate 6. The target 5 
arranged on the side opposite from the 
substrate S with the first rotary plate in- 
between is irradiated by the laser beam and 
made to release the grains. With the slit 6a of 
the first rotary plate 6 traversing a grain release 

route from the target 5 to the substrate S, the released grains in a prescribed 
speed range are passed through the slit 6a, so that the released grains are 
selectively collected with the substrate S. 
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[Bt#JSl] Vizis— fittZmMT&ztiz 

±vm?zmfik&mzfafr^xi&tiii!i*&i:tt,iz. is 

fIS5oraig|5*r^ ttA/-CMSBfflSS5*t «k li5»«9l=EM 3 

Cttttift?eilGttft*ttl=-C31Rttl=lllft4-« c £ £ 
^fttt* Is— !f 7 ? U— > a 

[ts*ja3] ffreqriktttt&LT. Biui(=j:yiac 

flfBlelfEfiroislfElcj: yBiriEX 'J <v h*<mSEi8mStH*l 

k ^aa* it zztznmt -r -5»3*js 2 izihko u- 

■tfT^U— *>3 >^5So 

U— tF3tail=fcl+-5 U— 9=3t«g*i:BirffilHlltofil=fcMt-i) 
Z? Is— *s 3 >^a„ 

WI5lHliEtElctJlti.ffllExy v K<Dliir!S8mBt*llig&<D 

aa £ * -a-fc - £ 1 1 *is#jg 4 ictae© 

Is— *f7 7 is— is a >^a 0 

[§?t*JS 6 ] flHBdlE&O* U 'V 1 0 O n 

™uTOs&m*{L : f-0>ft-2miRtfyizmmzitz>&5\z^ m 

AM-IEK<D Is— tf 7 ? is— is 3 >75&<> 

[is*3S7] ssiasickyiga^tLfi^^^fflm-r 

fl^dg-^-C/^UXttOT is— tfife£$6±-r £ U— 9 s ft 



Hi:. 

4i. fiieu— vxffifr ti& is— *%<j>mm\z& 
ya^saaj-*-**— y* ht. 

ffl*«|Sttl=£«tt?-&aaB£a«Q*M(::. drSa&IS 
H©&aita^£inrSEaa^&a£tt£C£|c£y^ 

a. 

[n*as] itMEWttStti*. ansi=j:yiaiiEBiti 
*tu JLoxy-v h*<^fifc**vfc(aiiEfii-«fcy«)a$ 
*u 

mm is— fftffii*. -eromitefiroisiiKi-P^LTu— 9 s 

it3S<ky/<;uxtt<D is— tfjfe^«±*1i-. 

a«iiB[aiiKfia>isiiK(c<feystriExu «> hA^isia^-ttaiis 
g&£8t«)£Riii-, msssisffl(©ftaj*a?-sfiiFi5^y -v 

« 7 lc|EK<© is— #7 y is— is a >mw.„ 
[0001] 

[semKBg-r -sftw^ffj u— y=T^u— > 
3 isyj^RxsmmzmL. mzis— tfr-^u— -/3>i: 

[0 0 0 2] 

[0 0 0 3] Cll^li, ^¥7-1 8 00 4 2^8^ 
K.Kinoshita. etal.. J. App I . Phys. 33 (1 994) L41 7 (lit 
T. Kinoshitae.i:«;-r-i)) lcfeL^•CI±. ^— y-v hi: 

mtiLtarmzis-n, K«^aitr, fig^+i-ffl^tsi'?-* 
is y ft < ^a5*<ts^* ti-c^s. 

[0004] B.Holzapfel, et al. . Appl.Phys. Le 

tt. 61 (1992)3178. (JilT. Holzapfel tWt i>) 
T^*4x4<fc5(c. L/-y<D^L— ut^\zw&^m. 
< ^t3H>-5off-axiaia*<fie*«fcy»ie>tirL^-S„ ^CO 

[0 0 O 5] Z— ?v bfrZjOmJzttLWmZ.* 

IS. ¥fffil¥ 1 0 — 3695 9-^2t$B(C|J % is— flt&m 

r> \Z Ltz&ffi tffflmZHX L^i> <> 
[0 0 0 6] U— yWSE. 20(1992)355. (*5 
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*&^<d#§£ £ wmr & urn wmm s hx ^ ■& . 

[0 0 0 7] £t>l-. ±iSLfc#^ti±±<#jta>m 
45»atLT. U—^JfeiniPJE^S. 7(2000)107. 

(^BBf.) izi±. dma (®ft«»g#&&) £jaor 
s. 

[O O O 8 J 

[0 0 0 9] TUt>* >% ftfflSfLy-i 8 004 2^1 
XI±Kinoshitae>lciSK*+Lfc^jST-li, ffl*«l ; ?-$+ 

~[00 1 O] off-axial&tzli, _ti£l,fc->— ;u 

[0 0 1 1] f-fc, <8B8¥1 o-3 6 9 59^«CE 
*S*lfe#&-CI*. JDSftLfc^-y^ hfr6CDiltit 

[oo 1 2] *5f><o^jsici*. *-y<y hCDS 

[0 0 13] dmasicij, &*c::ttiftSS£iI-r 
fc#K U— tfr^U— > 3 >,h)S)g^ < »:$Si]<D^^>,< 

[0014] -ts£Lfcrae6i=«*K ffl^a 

[0 0 15] 

[ooi6] ffi^-as.te^-y-'f x«t<op B ii=i*ffiBiii^ 
roiSjasg<FSiL. fiiBMSSBPai^isffriBisajfi^-rofiiB 



[0 0 17] W*]S2lZ|SKa)U— tPT^L/-^ 
£85A/T?1iiI82ffi|giSitt- <k li£*tfijl-Eg $ tttz $ —*f -y 

ornitsmi&m*. sdK^-y-y hj=ymffiMmsp*t(-M 
^tt^fttfigK^finaj^PBiic. fjr^iSSiSfflcDftaiffi^ 
^fiffiaiasB^iiaas-ii-^-ticfcy. niiseftai&^-s- 

[0 0 18] «£ot\ ti ; f-SSi:«l^-y--fXi:<DP B , i(=li 
^BII&pWroffiiB&^iliS^ttac.tU.fcy. 

Icpg^tiSC <!:£:<. U— tfr ^U->> a >tfi£Sg«t: 

[OO 1 9] £f=. !8#JS3lcSE««>U— *T?U--> 
a>*$£li. ffiSBBTSIlSmirLT. Eaasici: y DIBB 

■tftt£#S±;*ti\ fII2lslSEfii©lsl«Kl=J:yMlHX'J -y h 

^fiiE^ftaigffiSfiUffl^PBiiz. srSiSSiEiaoj&m 
[0020] ffiot, 3f^ss«sffl-ettai*tifciia^ro 

^^IslfEfiroX'J h^iiia$1±.5wi:icj:y. «t* 
[002 1] ^fc. 1S*^4IZ1E«OTU— tfT^L/— > 

— tfitasi-fcits u— ifjt^tfFsaiHiiEtEicfcitsfj 
[0022] ttor. ta^-9--cxi=«feyjtt^-i*fi36<R^ 

MSB U— ^jtffiicfc It U— *f i: StllBlel^ffilc 
ItStilSHX'J -y KWflSEtll^-tttli^lKetaStO^-r 5 > 
?£ffi&KiS5rf-5::i:ir«fcy > Bfa-y--f X<D«l^-a>^ 

[0 0 2 3] H*3®5(r8S«©U— 9 : T^U'— > 
a>^li. SITEU— tfftaSI-fclt&U— tf3t«±i:|il 

leiHilEfiicfcNtssirsEA'j >y homfieie^-ftaiSKaj^t 
sit zmmzvtz z: t s^t-r-So 

[0O24] «toT. •S'-y-y ^3!)^^,S)^^?^jtai**^.•5 
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a«tt?i* u— tmsssfc «k yato-cottMaiiiiicsifstt 

KliJit-tSfctf). MtBU—^jtlSlc fcltS U— tfjfeHS 
tflffilslKSl-felt-SfltSX'J K»lfflffisBmjttiUlg& 

[0 0 2 5] »*JS 6 (CffiK<7> U— *7-?[s— -> 

3 >^^(*. gtTSeiSllE«<DX 'J 1 0 0 n m 

SUffiX 'J h<OfIffitt^«ctH^K<D«iBii:a)$^ 
[0 0 2 6] fifc-oT, EHeSOTXU -v 0 0 

nmiaT<D&m&*<&*£g#wi=iiifi£i*T«*Ts 

[0 0 2 7] £fc. t»*«7|CffiK<DU— tfT^U— > 

*i*aj«-(-st(SiEg**L4ttti-, fjffifa^-cDiiiiis- 

*©HJM©-«H8£#R«fcyi§IJfflfi-l*£S«L. -tOTISlS! 

»i=«fey«-T-SJStttr**— ' y-y ht. ffirffiw 
ibgpwrosfrffiiiiaSB*^ strE*-y^ K*y«jffiffla» 

aja^ssjffijiiaSR^jiia^it-sciricfcy. sfrffi»tu 
aT^niffiffl*giJ»icrs«wi=fflm-r 5 \~mi&z 

[0028] ®.?x. mmmmt&ztitzaimi&ttu® 
Bi35i= «ty en naam^fi^iaii. -e-oprniss 

t/^Xttmu- tf#£58±-f So fit. U— tFjfctf 

aj£*Li>. z<otz. ^i&SMfttSMKcfcyffifflSW* 

-V-v HJ:ytt^g»*fl-S-5«l^fttll«K$ei«J-5F^ 
(=. K<J:yRfrS^SiSfflT?flia3$*t.fcfft^*ji 

iass- ilia * -a- -s w £ ir <t y siRtoizmm? •& - 

[0 0 2 9] -ffc*?*,. e ; fjiSt«l : ? L -9--fXi:a5Faic 

©^ffiiBSB^ffiias-frScti^y. «r^-y--rxro» 

ofcta^-^g«MI=»S*-r-5-i:A<r-#S. lot, ffi 

mtxm Avmmiz^ *-f v hiatus stv-sffiiifcffl 



[0 0 3 0] if*^8IZffie<DU— tfT^U-*> 
3>g§lis fiiTffipTDSi:^. Sgi0aSlcJ:y[5]$EigS)$ 

*u i^u-> hA<^fig**ifci=i$Etei=j:y«fie**i. 

fflffiu— tfitasi*. -fc<Dla]&«<D[Eiei-|5j81L-rU— 9= 

itas^y/^uxttou— tfjt$*±*-a-. fiffi@fe«a> 
eusicj: yfdffixy •> h*<Mffi«i^-fltffi^s^li«j-i)ra 
Br^iiSKfflcoatiu^^ftrffix'j v h^iiis^ts- 

[003 1] (Jot. ST^SgffiHT?»HJ$;h.fc*t^<D 

^^laiiKSroxy h^iiia*-e-€.ci:i=«fcy. famtc 

[0 0 3 2] 

[«^©SIJfi(7)^SI] KIT. *«6^$a«:-(kLfcU— *f 

[0 0 3 3] *"*\ *SSSSJK®ICfclt§U— tfr^u— 
•>3>Sgl<0«B8«sE(co^r. 01 £#BgLoo|fc 

[0 0 3 4] U— •fT'^U— i >3 it. U— tfjfc 

mzt. m%^X3t. nm^m^t. t—fvv-s 
<t. wn\s\&tii6£. m2iHi$E«7i:. dt^^— j»8 

ti^. (si. mi eks 6 *<;*:$6S8<z> pragma si£ 
^e— $f 8 tmshffi jfe^-f-yf 9ai;h'j**-isisi 

[00 3 5] U— «f3fc3S 2 li. h'J**-|Hlffi1 0*^t>S 
[0036] Jg3teU>X3(i, U— ifJtaS2A^P,f|^^ 

[0 0 3 7] rtSS*<Sffil=«fc*ifc§S 

■c-fey. $-y-yh5i. mii=i$E«6£. h 
*<nSBicEs**t*. K^sif4i=ii H a* ^ xeroses 

*t«A'»e.'{f-5SgB4 a*<iS(te,H, M3tU>X3l-J:y 
ai*^fc/<JUX U— *3fcA<II£!g!g4 rtlcA^pIfg.!: * 
*t>lc. Kffi^Sg4|cfi. U— tfT^U— v 

3 xnnfficj: y«^Lfc**x$gfaj-r«,fc«><o»sin 

[0 0 3 8] V?» K5I*. 8M&^OTJS*4£i*|g-r * 

l>tu— y : jtB83*pm*&®-c-&o-c. miiaifE«6$ 
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omm^&uz & y mmmmts *is e 

[0039] mi@$cfi6li. 01 &t/El2|C^*rc*:5 

*iSRffi#<&aM*-efcy. s-y^ hsa^fttBStis 
So Si(Hltefi6ii. SS§§l4rtict^-y7h5t 
£;h,T^So ftor, *—fv hScky&SsirssS 

*£S&£«tfJSRg (o£y. XU »y h6 aA<St5Slc*t[fi] 
■TSiiSSal^SFp^) <B<*. »til^(iSffiS^<7)Ii] 

&^#a*^j£CTis3££*LS*<. gh^is. x'j^h 

6 a (iltS 1 OmmgSlC, SI 1 [°]$Et5 6 (DtsHc+'D^ 
^X'J ^ h6 a<Z)*'D^r*0)S§fii (Efi^g) Ii5 0m 
mSSlza$t*C(!:A<-e#4o CCt\ X'J^h6a 

st^cojimgp*t £ s * <z> -c & * 0 
[oo4o] m2[snyfi7i*. Ksss^amancKg 

S*U pT^^E— * 8<Dlsl$E$fc8 a|:i@£$;h,T^So t£ 
Ot, m2(H]KS7(±. IsllElftS a ^LtSS§S4 

rt^miieiSEtseir^iftfitKrK^orfcy. miiei&fi 

6<b:^tlzoJgE^—$r8lcJ;tj[5i$ESi6**vSo 

m 2 Ultete 7 lcfi3fcx-< 9 ICcfc Sm&SfciJfflc&X y 

V h7 a*<ff2j££;h/Cl>So 

[004 1] pT^^E-^ 81*. SS§S&4<7)^|Cglt 

h>*t, M^|pllcSt;«EII£«b8 aCiSStifcSl km 
2<DiH]fcfi6, 7$@Scffi«}-rsffii[i35r*&So 

[0 0 4 2] 3tX-r^^9li. *-0>-g&*<m2[U|te;fc7 
IcfcltSX'J-/ h7 aa>HI§l»»e±«iT«t3&^6B 

t?#at*-3r»y. m2@iEfi7(D@&(c#?xu * 

K7 a(&iiia£&ai-f S<t£*,lz. <B£K St « 

^£fi&at5*i'rsg^-e&So x «j ^ h 7 a omm&tii 
1 dues e aBUEttettu-r s c <t *<-e^ So 

[0043] hU*-IslSl Ott, 5tX-< ^9fr£>fc 
^$ti^3t«^$U--«f*3S2<DU--tf/^UXm^ </< 

5tas 2 icnMiree uair s 0 
[0044] ±aiL^a«^^-rsu— trr^L/ 
-ya >mm 1 ©ftjaicoivcn 1 * #br LoosiB^-r 

So 

[0 0 4 5] pTS^E-^S^lHlic-rS^. (HllEfaSaJl 

a^+iSo 3tx-<^^9i*. miHBtt&*i&tt2D£tt 

7<DX'J ^ K7 a<DiIi&£&fctiLT h 'J G3B 1 0-v 



7<DlaHE$«Ul*rSCi:(zJ:y. m 1 [slfcte6(D[s«K^ 

* 9 3^ & 0)*«#(=*rJt^TBI«IMt# t U— »f #■ 2 |c 

iStu-rSo u— +P^cS2(i. h'j*-iBHi o^aooH 
JHI«*l::»-3i*T u— if/^uxfl»*4i*u I1 1 (site 
«6 0)I§HElcHJHLr/Ouxu— »f**«*-r4« U— 

3{c£ IJSMVCMM a cfe yjlffiS*4rtlzA»* 

|pl^oT«tk"r«A<. *— h5t»tESiO)IB(cm 

Ultcfi 6 <&*g x <DX U * h 6 a *<3&^ftttii§S&£«tf] 
S HI (C X 'J h 6 a L fc tWOD* Sl:ti 

* $ *ir s ± iz ttsxiiita-r s o 

[0 0 4 6] ::t% h5^t,j»a3$^S3&^- 

^:*i^ffl^3»^ c^^u <t«;t!T li^JStt^aa 

*<j1< (fi^2Sl 5 0m/sOT) . n=F^-^X(D^ 

[0047] **jfi»«-ett. U-1f*3S2lCfcltSU 
-if3feCD^<tm 1 IsliE«6fZfc(tSX'J «>h6a(Di 

ffisiz^riai-rsiiMoiiia (o*y. xy^h6a(Cck 

sc^i^^y. ^fsoia^iiSffiHrtcDia^cD^^x'j 

H6 a^Mias-frTStssfzrfflm'rsci:^* 
So fit, a^-fx^iiT-ais^oPBiiciijiaiLfc 

S<tdlc±IB^Y S>^£IS5rf SCtlc^y. 

>r xcDia o tzm* & a« wicjfm-r s - A<-e ^ s <o -c 
fcSo h5coas^sic^$^sc 

ftfe1lwff5c<t^T^So N. ±!B** «iS 
8i00n miaT(7>af»a^a>^*SS?M(ciiia$-lJ:S 
^^icS^^tvSCD^^L^o 

[0048] U-f^4i:X'J^h6aa)I 
«S*tfS]{i®<&$liB (o^y % X'J v h6 afc^sa-7- 

@ 2 (C^L^m 1 @$Efi 6 <7)¥®E1$#K8 LOO^t 

So si2t\ xg^Kflaii, sss{c^(tsia^ffl* 

■J h6 a(D(H]|E(ia*ftST*aL^ta)-C?feSo cfco 
r. L/ — *f$t<D§&*t k, + XU *v K6 a(75SffiS>^[a](4© 
(Bfflifi<ta<l^a8LTl*S«^(::xy v hft 0 = OJg<t3&: 
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* (02 (a) ) o 

[0 0 4 9] fit, XU V hfl0 = OSlcS 

SLtcii^lCli 12 (a)), U-if^±H»(ClU 

fCX'J ? h6 a#gffiSttflttB£ilML*:&T*&Sa> 

r*. a*a^(*x ^ heassia-r^ct^r^-r. 

[0050] ? hft0£it*n£l*a<!:. L/- 

g«Mlcffllfe£;h£C£|::fc£ 0 12 (b) 

£B££lCfc(tSX 'J * h 6 a <hg«S ^(7)i4gSI^Sa 
[005 1] ffi. *^^(*±^Lfr*|gffl^®lC®S* 

[0052] 0y*is. iijssiissffssg-ei*. xy^ h*^ 

i«^*ifcRffittCDSl[5]SEt56^lHlKSgl)L. ft&a^ 

[0053] «trtsigjfi^sir*ii. miBicffiea) 

[0 0 5 4] 

[0 0 5 5] U— tF5tM2<!:LTYAGU— 
ix. /^YAGl/- 1fC0m2iaigaS (M53 2 n 
m) U— +flhJl2~ 5W (t-Ag3. 5mmT* 
2. 1-5. 2J/cm2) , /toi»10-50Hz 

§S 4 lcA^*ti^^MlcSg*4x^«* U>X 3 T- e 
-Agjay, K£§g4rt[cES*;h,fc*-^ h5 



±T*tf-Ag3. SmmlC^fcLTfiPJtLfco 
h5lclivU=i:/^x-/\£mv Bf^OlalKia (2 0 

~5 0rpm) X*—?V h 5 $|slg$^b I/- *f 

^S§4rt(*ffitk^>^$ffi^r. 3 x i o 

[0 0 5 6] h5. miEsIfcffie. atfSffis 

iifco mi [uiEffi6&^m2[E]$E«7<z>iiiSESc$ 3 o 

0 0 r p m. X'J^Ma (DIES xf 10 mm. m 1 I°l 
fEft6a)*^bX«J h6 a<Dtpib3ZX*(b$E& (X'J 
h 6 a (DCsISe^S r ) $5 0mm. * — y^hS^M 

1 1s]|Ete6<h(DfigSi$ i oomm. u— »f 3fe(D/<;uxgt 

$50Hzi Lfco 

[0 0 5 7] ZZX. ±^Lf=^TlCfcL%T. X'J«> 
h^S<t^SS<b<Dl|^li0 5lZ^$tL*^<h^o 

a>ai*a^ crafe*. a«a^) i*. xuvh«fl = 

[0 0 5 8] xg^ hftfiS, OS (HJfcW . 
3 OS (ft&IH 1 ) lc*ft**i«ELfc»*. 

E]effi6£m^ivi§^ (tt<»«2) ic^t. u— tf 
«s*ifci«a>aai«*a)astfTofc (u— tfa^iis 

W. fiBSt#P B 1{i5#T*fc&) o 
[0 0 5 9] 06(7) (a) ttSJfiflk (b) ttJt»ffil 
1. (c) l*&&m2\Ztel*X*iX?tim*tltz&tiLS 

*«#»*s*i-ci** (06 (a) ) o ^ffc^*,. hjs 

U-if^3S2(cfclt^u-^<7>^<tmi (Hi 
Steffi 6 icfcitaxu he aoSffisic^rai-r^ttSo 
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